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(54) SURFACE MOUNTED TYPE PIEZOELECTRIC OSCILLATOR 
(57)Abstract: 

PROBLEM TO BE SOLVED: To avoid deterioration in an 
electric characteristic of a circuit element or the like or 
to allow deterioration in a connection state with the 
element to be hardly caused, to attain low profile for the 
oscillator, and to prevent occurrence of defective 
continuity and air-tightness due to a thermal distortion 
by separately making a part of a piezoelectric vibrator 
and an oscillation circuit part and connecting them 
electrically and mechanically through a combination in 
matching with a desired electric characteristic. 
SOLUTION: A circuit component being an integrated 
circuit 7 is connected to a circuit component mounted 
on a lead frame 5 and electrically connected by bonding 
wires W or the like. Part of the lead frame 5 including the 
circuit component is molded by a resin and a projection 
61 fitted to a recessed part 4 of the piezoelectric 
vibrator is provided to the front side. Furthermore, 
electrode pads 55, 56 are exposed to the front side of 
the oscillation circuit formed by a resin. The 

piezoelectric vibrator and the oscillation circuit are connected by fitting the recessed part 4 and 
the projection 61 and external lead-out electrodes 24, 25 and the electrode pads 55, 56 are 
bonded by a conductive bonding material electrically and mechanically. 
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* NOTICES* 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. . 

2. **** shows the word which can not be translated, 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim l] The surface mount type piezo oscillator which consists of the leadframe and the 
oscillator-circuit section possessing the resin formation section to which the resin mould of the leadframe 
portion of the aforementioned circuit element portion was carried out which are characterized by 
providing the following, and comes to connect conductively the electrode pad section of the 
aforementioned oscillator-circuit section to the external leading electrode of the aforementioned 
piezoelectric-transducer section The pedestal which formed the external leading electrode in the inferior 
surface of tongue while consisting of an electric insulating plate and performing electrode wiring required 
for a front face and the interior The piezo-electric diaphragm in which the excitation electrode connect>ed 
to the electrode wired on the front face of this pedestal electrically mechanically was formed The tipped 
type piezoelectric -transducer section possessing the cap who covers the piezo electric diaphragm on the 
aforementioned front face of a pedestal, and is closed by jointing material in airtight The external 
derivation terminal which makes connection between the electrode pad section electrically joined to the 
external leading electrode of the aforementioned piezoelectric-transducer section, and the exterior while 
carrying this piezoelectric-transducer section, the circuit element which constitutes a desired oscillator 
circuit, and this circuit element 

[Claim 2] The surface mount type piezo oscillator of the patent claim 1 publication characterized by 
preparing the concavo-convex section which fits into the piezoelectric- transducer section and the 
oscillator-circuit section mutually. 

[Claim 3] The patent claim 1, the surface mount type piezo oscillator of two publications which are 
characterized by the thing of the piezoelectric-transducer section for which the lower part section was 
contained at least at this concave resin formation section using the oscillator -circuit section which has the 
concave resin formation section corresponding to the periphery configuration of the 
piezoelectric-transducer section. 

[Claim 4] The patent claims 1 and 2, the surface mount type piezo oscillator of three publications which 
incorporated the temperature compensation circuit which carries out temperature compensation of the 
electrical property of the piezoelectric-transducer section to the oscillator-cixcuit section, and 
compensated the electrical property of the piezoelectric-transducer section. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to the surface mount type piezo 
oscillator taken into consideration also about low back ization while taking into consideration the cure 
against a heat strain after loading to electronic equipment especially about a small surface mount type 
piezo oscillator. 
[0002] 

[Description of the Prior Art] It is required with the miniaturization of electronic equipment that it 
should be required that the piezo oscillator using-piezoelectric transducer sp such as a quartz resonator, 
should be mounted with high density [ the overall height is low and ] on a printed circuit board, and it 
should moreover perform the mounting with an automatic machine. The movement considered as the 
chip type which formed electronic parts into lead loess with the thin shape to meet this demand was 
sudden. The chip type surface mount type crystal oscillator 9 as [ shown in drawing 7 ] can make volume 
including an overall height small compared with electronic parts, such as a quartz resonator using the 
metal can which carried out hermetic sealing. In cb-awing 7 , in the package 92 made from the ceramic 
which has crystal diaphragm loading section 9a and IC chip stowage 9b, the surface mount type crystal 
oscillator 9'contained the crystal diaphragm 91 of the AT cut by which excitation electrode formation was 
carried out, and the passive circuit elements 94, such as IC (integrated circuit) chip, was constituted, 
covered the cap 93 made from a ceramic to these crystal diaphragm etc., and was performing the hermetic 
seal with sealing agents, such as glass. Electronic parts other than a crystal diaphragm (an inverter, a 
capacitor, feedback resister, ete.) are IC ized by IC chip, and constitute the piezo electric oscillator circuit 
only from a crystal diaphragm and an IC chip in many cases in recently for it. In such a case, as shown in 
drawing 7 , IC chip was contained in the package, and it had connected with the drawer electrode formed 
in the package by the bonding wire W electrically. 
[0003] 

[Problem(s) to be Solved by the Invention] The hermetic seal using above-mentioned glass has an 
advantage, like airtightness is comparatively high and there is Uttle generating of gas detrimental to an 
electrode etc. However, its temperature used as jointing material was comparatively high, and though 
glass material used the low melting glass, the processing temperature of about 1 - 2 hours and time were 
required for it at 400 degreeC. On the other hand, when IC chip did not assume use in such environment 
in many cases and performed high temperature processing, change of an electrical property might arise 
for IC chip. Moreover, in the connection part C of the bonding wire of the gold electrically connected for 
example, with the aluminum electrode of IC chip, when the alloy layer of aluminum and gold may be 
formed under the influence of hot and such an alloy layer was formed, a part for a connection has a bird 
clapper easily mechanically, and was reducing the reliability of connection. Moreover, also in closiu-e by 
the resin, and closure by solder, gas detrimental to the electrode of IC chip might occur. Furthermore, 
since the bending portion of a bonding wire was prolonged in the height direction of a crystal oscillatori 
the interval of a crystal diaphragm, IC chip, etc. needed to be secured to some extent in order to avoid 
contact to the excitation electrode of a crystal dikphragm. Such composition had become an obstacle at the 
time of forming the low back. 

[0004] Moreover, although printing formation of the external leading electrode 95 is carried out at the 
ceramic package, and this VCO is carried in substrates, such as electronic equipment, in such a tipped 
type piezo oscillator and being soldered in the portion concerned The stress of expansion contraction of 
each component by change of ambient temperature and the stress at the time of division of a substrate It 
might join the soldering portion and the ceramic package directly and airtight [ by the crack of the glass 
the defective, continuity or the ceramic package itself by crack initiation of a soldering portion, or for 
hermetic seals / poor ] might occur. 

[0005] While carrying out that this invention was made in order to solve the above-mentioned trouble. 



electrical properties, such as a circuit element, do not worsen it, or it is hard to worsen a connection state 
with an element, it aims at it being suitable for low back ization, and offering the defective continuity by 
heat strain, and the airtight poor surface mount type piezo oscillator which is not generated. 
[0006] 

[Means for Solving the Problem] In the surface mount type piezo oscillator, this invention produces 
separately the portion of a tipped type piezoelectric transducer, and an oscillator-circuit portion with a 
lead terminal, and is considering them as the composition which connected both electrically mechanically 
with the combination corresponding to the desired electrical property 
[0007] 

[Embodiments of the Invention] The following composition is raised as a gestalt of operation of the 
surface mount type piezo oscillator by this invention. The pedestal which formed the external leading 
electrode in the inferior surface of tongue while consisting of ceramics and performing electrode wiring 
required for a front face and the interior as indicated by the claim 1, The piezo electric diaphragm in 
which the excitation electrode connected to the electrode wired on the front face of this pedestal 
electrically mechanically was formed, While carrying the tipped type piezoelectric- transducer section 
possessing the cap who covers the piezo electric diaphragm on the aforementioned front face of a pedestal, 
and is closed by jointing material in airtight, this piezoelectric-transducer section, the circuit element 
that constitutes a desired oscillator circuit, and this circuit element The electrode pad section electrically 
joined to the external leading electrode of the aforementioned piezoelectric -transducer section, The 
leadframe which has the external derivation terminal which makes connection with the exterior, and the 
leadframe portion of the aforementioned circuit element portion consist of the oscillator-circuit section 
possessing the resin formation section by which the resin mould was carried out. It is the composition of 
coming to connect conductively the electrode pad section of the aforementioned oscillator-circuit section to 
the external leading electrode of the aforementioned piezoelectric -transducer section. 
[0008] By such composition, since it is the composition of having separated the piezoelectric-transducer 
portion and the oscillator-circuit portion, having influence of heat treatment (for example, glass closure) 
concerning manufacture of a piezoelectric transducer on an oscillator-circuit side is lost. Moreover, it does 
not have influence of discharge of the gas from the jointing material which starts installation of IC 
conversely etc. on a piezoelectric-transducer side. Since the piezoelectric transducer of further a tipped 
type is adopted, while a thin shape is realizable as a whole, the strain by the substrate to install can be 
eased with the external derivation terminal formed in the oscillator circuit section. 

[0009] Moreover, as shown in a claim 2, it is good also as composition which prepared the concavo-convex 
section which fits into the tipped type piezoelectric-transducer section and the oscillator-circuit section 
mutually. Or as shown in a claim 3, it is good for this concave resin formation section using the 
oscillator-circuit section which has the concave resin formation section corresponding to the periphery 
configiiration of the piezoelectric-transducer section also as composition of the piezoelectric-transducer 
section which contained the lower part section at least. 

[0010] By such composition, positioning concerning connection of the tipped type piezoelectric-transducer 
section and the oscillator-circuit section becomes easy, and improvement in manufacture efficiency can be 
expected. 

[0011] As furthermore shown in a claim 4, it is good also as composition which incorporated the 
teniperature compensation circuit which carries out temperature compensation of the electrical property 
of the piezoelectric- transducer section to the oscillator-circuit section, and compensated the electrical 
property of the piezoelectric-transducer section. 

[0012] By such composition, the oscillator-circuit section corresponding to the electrical property of a 
piezoelectric transducer can be combined, and the temperature compensation piezo oscillator of the 
optimal combination can be obtained. 
[0013] 

[Example] Next, a surface mount type crystal oscillator is taken for an example about this invention, and 
it explains with reference to a drawing. 

Although the 1st example drawing 1 is the decomposition perspective diagram of the surface mount type 
crystal oscillator in which the 1st example by this invention is shown and drawing 2 is an A A cross 
section in the state where the piezoelectric-transducer section and the oscillator-circuit section were 
separated about .dxa.mn4^ , the dotted hne has indicated the external derivation terminal in part. A 
surface mount type crystal oscillator consists of the piezoelectric-transducer section and the 
oscillator-circuit section, piles these up, and is constituted in one. 

[0014] The crystal diaphragm 1 which is a composition piezoelectxicity board of the 
piezoelectric-transducer section comes \X) form a AT cut quartz plate in the shape of a rectangle, and the 
excitation electrodes 11 and 12 (not shown about a rear face) are formed in a part for the center section on 



the rear face of front so that thickness skid vibration may be made to perform. The drawer electrodes 11a 
and 12a (not shown about a rear face) are drawn from these excitation electrode by the longitudinal 
direction one side edge of a crystal diaphragm. It came to carry out laminating formation of the ceramics, 
electrode wiring required for the interior was performed, and the pedestal 2 which carries a crystal 
diaphragm in the upper part is exposed as the electrode pad which the part mentions later, and an 
external derivation terminal. The electrode pads 21, 22, and 23 which carry a crystal diaphragm are 
formed in the upper part of this pedestal, and an electrical signal is inputted into a crystal diaphragm 
through the electrode pads 21 and 22. Moreover, notching 2a and 2b (not shown [ a part ]) is formed in the 
side of this pedestal, and the external leading electrodes 24 and 25 (not shown [ a part ]) are pulled out 
here. The heights 61 of the below-mentioned oscillator circuit section and the crevice 4 which fits in are 
formed in the direction of board thickness at a part for the base center section of a pedestal. In addition, a 
cap 3 consists of ceramics, has the composition of having the reverse crevice 31 which secures oscillating 
space, and is joined to the pedestal in airtight in low melting-glass G, 

[0015] The composition oscillator-circuit section of the oscillator circuit section consists of at least one 
circuit element 7 carried in a leadframe 5 and this leadframe as a whole, and a resin 6 covered including 
these circuit element portion. A leadframe 5 consists of four external derivation terminals 51, 52, 53, and 
54 connected with the exterior, and the electrode pads 55 and 56 exposed to the front face of the 
above-mentioned resin and the circuit element installation portions 57, and crookedness formation of 
each external derivation terminal is carried out so that it may have the operation which buffers the strain 
generated.between the substrates carried. A^Hien the ele^ 

oscillating section, they are designed so that it may correspond with 1 of the above-mentioned external 
leading electrodes 24 and 25, respectively. The circuit element installed in the circuit element loading 
section of a leadframe is an integrated circuit (IC) 7, and electrical installation required of a bonding wire 
W etc. is made. This circuit element may adopt two or more elements if needed. While carrjdng out the 
resin mould of a part of leadframe including this circuit element, the crevice of the above-mentioned 
piezoelectric- transducer section and the heights 61 which fit in are formed in the front face. In addition, 
the electrode pads 55 and 56 are exposed to the front face of the oscillator -circuit section by which resin 
formation was carried out. 

[0016] Such the piezoelectric-transducer section and the oscillator-circuit section are joined by making 
the above-mentioned crevice and heights fit in, and electric mechanical junction of the external leading 
electrodes 24 and 25 and the electrode pads 55 and 56 is carried out by conductive jointing material, 
respectively. By such composition, since it is the composition of having separated the 
piezoelectric-transducer portion and the oscillator-circuit portion, having influence of heat treatment (for 
example, glass closure) concerning manufacture of a piezoelectric transducer on an oscillator -circuit side 
is lost. Moreover, it does not have influence of discharge of the gas from the jointing material which starts 
IC installation conversely etc. on a piezoelectric-transducer side. Since the piezoelectric transducer of 
further a tipped type is adopted, while a thin shape is reahzable as a whole, the strain by the substrate to 
install can be eased with the external connection lead formed in the oscillator-circuit section. In addition, 
in the above-mentioned explanation, although ceramic material was illustrated and explained as a 
package material of the piezoelectric-transducer section, you may use insulating materials, such as resin 
material. Moreover, you may be the composition which makes the configuration of a pedestal the shape of 
a concave as a whole, forms a periphery-like metal ring in a part for the opening, and carries out 
weldbonding with a metallic cap also with the composition of a package. 

[0017] The 2nd example drawing 3 is the direction side elevation of a shorter side showing the 2nd 
example by this invention. Since it is the same composition in the 1st example and almost all portions, 
explanation is explained using a jack per hne in part while omitting. In addition, suppose that it is the 
same also about subsequent examples. It is good also as composition which carried out extension 
formation of the electrode pads 57 and 58 of the oscillator-circuit section. After this assembles the 
piezoelectric-transducer section and the oscillator circuit section, the electrical property of a 
piezoelectric-transducer section simple substance can be measured, and investigation at the time of fault 
generating can be conducted easy. Moreover, the application situation of the conductive jointing material 
S can be clearly checked by carrying out extension formation of the electrode pad. 

[0018] The 3rd example drawing 4 is the side elevation showing the 3rd example by this invention. Two or 
more crevices 41 and 42 are established in the piezo electric oscillating section, two or more heights 62.63 
are formed also in the oscillator-circuit section, and both are joined by making these fit in. Since it is 
fixation by two or more positioning, the improvement in position precision at the time of junction can be 

expected. , 

[0019] The 4th example drawing 5 and drawing 6 are the side elevations showing the 4th two example by 
this invention. The crevice 64 corresponding to the periphery configuration of the piezoelectric-transducer 



section is established in the front face of the oscillator -circuit section by resin formation, an electrode pad 
is prepared in this crevice, and the example given in drawing 5 is performing electric junction in the 
piezoelectric-transducer section. Moreover, an example given in drawing B establishes a crevice 65 in the 
lower part of the oscillator-circuit section, and has become this portion with the composition which carries 
out insertion installation of the piezoelectric-transducer section from a lower part. Moreover, the external 
derivation terminal of a leadframe is composition derived from the side upper part of the oscillator-circuit 
section, and has composition which also arranges a circuit element 7 beside the piezoelectric-transducer 
section. As for any example, installation of the piezoelectric-transducer section has the advantage which 
becomes easy. Although the distance of an external derivation terminal and the substrate carried becomes 
small too much and the buffer action by the external derivation terminal may not fully be acquired when 
a thin thing is especially used for the piezoelectric-transducer section, in such a case, sufficient buffer 
action can be acquired with it being the composition shown in drawing G . 

[0020] In example above-mentioned each 5th composition, it is good also as composition which 
incorporated the temperature compensation circuit which carries out temperature compensation of the 
electrical property of the piezoelectric- transducer section to the oscillator-circuit section, and 
compensated the electrical property of the piezoelectric-transducer section. For example, in near 
anticipated- use temperature, a AT cut quartz resonator shows the frequency temperature characteristic 
expressed with the 3rd curve, or shows the frequency temperature characteristic expressed with primary 
approximation curves. The piezo oscillator of practical temperature compensation can be obtained by 
preparing the combination of the temperature compensation circuit element which was made to carry out 
temperature compensation of this appropriately to the quartz resonator which has the frequency 
temperature characteristic distinguishable to such two or more sorts, and offering the oscillator-circuit 
section according to the property of a quartz resonator. What is necessary is just to choose the circuitry 
and the constant which made these correspond to the property of the piezoelectric-transducer section, 
although there are a thermistor, a capacitor, resistance, etc. as a temperature -compensation circuit 
element. 
[0021] 

[Effect of the Invention] Since it is the composition of having separated the piezoelectric-transducer 
portion and the oscillator-circuit portion according to this invention, having influence of heat treatment 
(for example, glass closure) concerning manufacture of a piezoelectric transducer on an oscillator circuit 
side is lost. Moreover, it does not have influence of discharge of the gas from the jointing material which 
starts IC installation conversely etc. on a piezoelectric-transducer side. Since the piezoelectric transducer 
of further a tipped type is adopted, while a thin shape is realizable as a whole, the strain by the substrate 
to install can be eased with the external connection lead formed in the oscillator-circuit section, and the 
defective continuity by heat strain and airtight poor generating can be prevented. Therefore, the 
reliability of a surface mount type piezo oscillatx)r can be raised. 

[0022] Moreover, as shown in claims 2 and 3, by composition which fits in the tipped type 
piezoelectric-transducer section and the oscillator-circuit section, positioning concerning connection of the 
tipped type piezoelectric- transducer section and the oscillator-circuit section becomes easy, and 
improvement in manufacture efficiency can be expected. 

[0023] As furthermore shown in a claim 4, by incorporating the temperature-compensation circuit which 
carries out temperature compensation of the electrical property of the piezoelectric-transducer section to 
the oscillator -circuit section, and considering as the composition which compensated the electrical 
property of the piezoelectric- transducer section, the oscillator circuit section corresponding to the 
electrical property of a piezoelectric transducer can be combined, and the temperature-compensation 
piezo oscillator of a practical combination can be obtained. 
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[Brief Description of the Drawings] 

[Drawing ?i\ The A-A cross section of drawing 1 

Drawing 3 l Drawing showing the 2nd example 
I Drawing 4l Drawing showing the 3rd example. 

Drawing 5j Drawing showing the 4th example. 
[ Drawing 6] Drawing showing the 4th example. 

Drawing 7] Drawing showing the conventional example " 
IDe scrip tion of Notations] 

1 81 Piezo electric diaphragm (crystal diaphragm) 

2 Nine Pedestal 

3 91 Cap 

4, 41, 42, 64, 65 Crevice 

5 Leadframe 

6 Resin , 
61, 62, 63 Heights 

7 Circuit Element 
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